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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with John P. Shannon on March 7, 2006. 

The application has been amended as follows: 
In the title : 

changed the title to -METHOD AND APPARATUS FOR MAKING AN ELONGATE 
SPINDLE MEMBER OF CHAIN LINKS FOR TRANSFER OF PRESSURE AND 
TENSILE LOADS-- 

In the abstract : 

rewrote the abstract as follows: 

"An elongate spindle member having rigidity and stability against pressure and 
tensile loads as well as bending and torsional loads is made by winding-up a plurality of 
mutually interlocking chain links (1, 12), during axial advancement of the chain links, 
into a helical winding (5, 16) by a winding guide (14). The elongate spindle member, 
formed by the helical winding, extends between two objects, one of which is connected 
with the winding guide (14). The first turn of the helical winding is connected with a 
coupling member for connection with the other of the two objects. The helical winding is 
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formed by drivingly connecting the chain links to a rotatable driving device in the 
winding guide and retaining each chain link in engagement with neighboring links in the 
same turn as well as adjacent chain links in neighboring turns.- 

In the specification : 
page 1 , 

before the title inserted -TITLE OF THE INVENTION- 
following line 2, but before line 3 inserted - BRIEF SUMMARY OF THE 
INVENTION- 

page 2, 

line 32, changed "in the dependent claims" to -herein- 
line 33, deleted "13 to 44" 

following line 33, but before line 34 inserted - BRIEF DESCRIPTION OF THE 
SEVERAL VIEWS OF THE DRAWINGS- 



page 3, 

following line 33, but before line 34 inserted - 
THE INVENTION- 



- DETAILED DESCRIPTION OF 
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In the claims : 

rewrote the claims as follows: 

1. A method of making at least one elongate spindle member having rigidity and 
stability against pressure and tensile loads as well as bending and torsional loads, 
whereby said spindle member acts between two objects, comprising the steps of: 

- providing a plurality of mutually interlocking chain links (1, 12), said chain links 
each being formed with a substantially circular curvature on an exterior side s i dos 
thereof and including associated engagement means for mutual interlocking of the chain 
links, 

- drivingly connecting said chain links to a rotatable driving device (3,4;15,26) 
arranged in at least one winding guide (14) connected with one of said two objects, 

- operating said driving device to rotate for rotat i on of said chain links in said 
winding guide, said winding guide guiding said chain links to form form i ng at least one 
helical winding (5, 16) which forms t e-foFm-said elongate spindle member and 
advancing said spindle member along a longitudinal axis thereof, wherein so that each 
of the chain links in said elongate spindle member is interconnected and retained in 
engagement by its associated engagement means with at least one neighboring chain 
link of said pluralitv of chain links in the same turn of said elongate spindle member as 
well as an adjacent chain link of said plurality of chain links in at least one neighboring 
turn of said elongate spindle member, and 

- coupling the helical winding with the other of said two objects by a coupling 
member (6.18). 
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2. A method according to claim 1,characteri zed by using a reversibly 
rotatable driving device (3,4; 15, 26) as said driving device to increase and reduce the 
length of the spindle member by rotation of said reversibly rotatable driving device in 
one and the other direction of rotation, respectively. 

3. A method according to claim 2, character! zed in that tho coupl i ng by said 
coupling member (6, 18) is connected eff e ct e d by conn e ct i on with the first produced 
turn of the helical winding. 

4. A method according to claim 2, further comprising the steps of forming e-^ha-r 
act e r i z e d i n that an additional elongate spindle member i s form e d concurrently with 
said at least one spindle member by using an additional plurality of chain links and an 
additional winding guide for guiding said additional plurality of chain links to form means 
for w i nd i ng - up an additional helical winding having a w i th opposit e pitch direction 
opposite to a w i th r e sp e ct to th e pitch direction of said at least one helical winding, said 
additional winding guide being connected with the other of said two objects. 

5. A method according to claim 43, c h a r act e r i zed in that the two helical 
windings (57, 58) have the same diamete r, said additional helical winding includes an 
additional coupling member, and said ttot-coupling members (63, 64) conn e ct e d w i th 
th e f i rst produc e d turn (61 , 62) of e ach wind i ng are connected with each other 
intermediate said two objects. 
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6. A method according to claim 42. c h a r act e r i zed in tliat one of said helical 
windings (67) is advanced inside the other of said helical windings (68) and said 
chain links of said one of said helical windings are provided with aR-external threading 
(69) to engage an-internal threading (70) in the chain links of the other helical winding-to 
e nab le e ach of sa i d h eli ca l w i nd i ngs to function as a coup li ng m e mb e r for th e oth e r 
h eli ca l w i nd i ng . 

7. A method according to claim 2, c h a r act e r i zed in that said a s i ng l e spindle 
member d e v i c e is formed by winding said pluralitv of mutually interlocking two s e parat e 
s e ts of chain links (76, 77) with an additional pluralitv of interlocking chain links in 
alternating turns in said th e sam e h eli c al w i nd i ng, both s e ts of cha i n li nks (72, 73) b ei ng 
supp l i e d to th e sam e winding guide. 

8. A method according to claim 2, c h a r act e r i zed by using the elongate spindle 
member to displace method in a dovico for displacomont of the two objects with respect 
to each other. 

9. A method according to claim 2, wherein c h a r act e r i z e d bv us i ng th e 
m e thod for op e n i ng and c l os i ng ei th e r of w i ndows and doors, i n wh i ch said two objects 
are constituted by a stationary frame structure and an openable sash structure and said 
method further comprises using said elongate spindle member to move said sash 
structure with respect to said frame structure . 
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10. (canceled) 

11. (canceled) 

12. An apparatus for carrying out the method according to claim 1, comprising, in 
connection with said one of said two objects, a chain storage (10) having w ith-an 
elongate chain (11) made of said plurality of mutually interlocking chain links (12) and 
having a guide means (13) for advancing the elongate chain (11) from said chain 
storage (10) to said at least one winding guide m e ans (14), the at least one winding 
guide comprising a guide element (22) which engages moans compr i s i ng a guido (22) 
for e ngag e ment w i th a guide member (34) on each of t he chain links to wind for winding 
said at least one helical winding (16). said rotatable driving device (3 , 4; 15 , 26) being 
rotatably arranged in said winding guide m e ans (14) for axial advancement of the 
spindle member dov i oo produced by the at least one helical winding (5) and the 
coupling member (6,18) for coup li ng said at le ast on e h e lica l w i nding w i th th e oth e r of 
sa i d two obj e cts . 

13. An apparatus according to claim 12, characterized in that said coupling 
member (6, 18) is connected with an end turn of the helical winding. 

14. An apparatus according to claim 12, characterized in that the chain storage 
(10) comprises an elongate track connected with the advancing guide means (13) , the 
elongate track for receiving the entire length of the chain (1 1 ) i n i ts e nt i r e le ngth . 
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15. (canceled) 

16. An apparatus according to claim 12, characterized in that the winding guide 
m e ans (14) comprises a substantially part-cylindrical wall (21) having an interior 
supporting said , on th e i nt e r i or sid e of wh i ch a guide element (22) i s prov i d e d for 
ongagomont w i th a gu i de member (3^) on tho cha i n l i nks (12) . 

17. An apparatus according to claim 16, characterized in that said guide element 
comprises i s des i gned as at least one thread-rib (22) having w itl=ha predetermined pitch 
across part of the interior side-of said part-cylindrical wall (21 ). 

18. An apparatus according to claim 17, characterized in that the advancing 
guide means (13) comprises a substantially linear guide rail (20) for controlled 
advancement of the chain links (12) towards the winding guide m e ans and a guide 
surface (1 9,24) for tho oxtor i or sido (32) of tho chain links, wh i ch guido surfaco is 
connected substantially in a tangential plane with the interior side-of the part cylindrical 
wall (21) of the winding guide m e ans , said guide surface (19, 24) having noar its 
conn e ction to said i nt e rior s i d e at least one advancing guide member (25). 

19. An apparatus according to claim 18, characterized in that the advancing 
guide member (25) comprises a member protruding from the advancing guide surface 
(24) for introducing each said chain link (12) into the winding guide m o ans (14) while 
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axiallv displacing each said chain link with respect to said winding guide w i th an ax i a l 
d i splac e m e nt compon e nt . 

20. An apparatus according to claim 16, characterized in that the driving device 
dr i v e m e ans comprises an advancing wheel (26) including , wh i ch i s prov i d e d i n a 
peripheral surface with a number of oblique teeth (27) having a predetermined second 
pitch directed opposite to a_tt^e-pitch of said guide element thread r i b (22), said 
advancing wheel being journalled coaxially in the winding guide m e ans (14) for 
engagement with the chain links (12) and being connected with a drive wheel (15) 
coup le d to dr i v e m e ans v i a a transm i ssion . 

21. An apparatus according to claim 13, characterized in that said coupling 
member (18) comprises i s d e s i gn e d as a substantially disc-shaped cover member with 
a substantially circular edge surface (51)7 in which a guide member (52) is provided for 
engagement with said guide element (22) in the winding guide m e ans (14), and 
whoroas the cover member is provided, on one side surface (53), with protruding 
engagement elements m e ans (54) for engagement with e ach th ei r respective ones of 
said chain links tift<^(12) in the end fifs^turn (17) of_ form e d i n the helical winding (16). 

22. An apparatus according to claim 21, characterized in that said protruding 
engagement elements meafts-(54) comprise compr i s e s a hook members m e mb e r (55). 
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23. An apparatus according to claim 21, characterized in that said protruding 
engagement elements each moans (54) comprise compr i s e s a groove (56). 

24. An apparatus according to claim 21, characterized in that said guide member 
in GFh-the edge surface (51) of the cover coup l ing member (4S)-comprises a track (52) 
for receiving said guide element thr e ad r i b (22) in the winding guide m e ans . 

25. An apparatus according to claim 12, characterized in that the helical winding 
(5) formed by th e w i nd i ng of th e chain l i nks (1) is surrounded by a variable length casing 
(8) of var i ab l e length . 

26. An apparatus according to claim 25, characterized in that said casing is a 
bellows. 

27. An apparatus according to claim 12, characterized in that an additional a 
chain storage, an advancing guide m e ans and an additional w inding guide m e ans are 
provided in connection with the other e ach of said two objects for producing an 
additional two-elongate spindle member m e mb e rs (57,58: 67, 68) by w i nd i ng - up two 
h eli cal wind i ngs with oppos i t e pitch d i roct i ons . 



28. An apparatus according to claim e>aims-13, further comprising an additional 
helical winding including an additional coupling member wherein charact e r i z e d i n that 



Application/Control Number: 09/647,994 Page 1 1 

Art Unit: 3634 

the two helical windings (57, 58) have the sanne diameter and that said coupling 

o 

members (63. 64) connectod with th e first produced turn (61, 62) of each wind i ng are 
connected with each other intermediate said two objects. 

29. An apparatus according to claim 19, further comprising an additional helical 
winding wherein oharactor i zod in that one of said helical windings (67) is advanced 
inside the other of said helical windings (68) and said to s-chain links of said one of said 
helical windings are provided with ar^-external threading (69) to engage af^-internal 
threading (70) provided in form e d by said h eli ca l track in th e int e r i or s i d e of th e chain 
links of the other helical winding (68) to onablo oach of sa i d h el ica l w i ndings to funct i on 
as a coup li ng m e mb e r for th e oth e r h el ical wind i ng . 

30. An apparatus according to claim 12, characterized in that said helical winding 
a sing l e sp i ndle dev i ce (75) is formed bv winding said compr i s i ng a helica l w i nd i ng of 
a l t e rnat i ng turns of chain links (76,77) in alternating turns with additional chain 
links supp lie d from two s e parat e s e ts of cha i n l i nks . 

31 . A device mutual l y disp l acing th e h e ight for relative displacement of the-two 
objects with respect to each other comprising the-aa apparatus according to claim 12. 



Application/Control Number: 09/647.994 Page 12 

Art Unit: 3634 

32. An operator device for opening and closing a window windows or doors 
comprising the a n-apparatus according to claim 12 , in which sa i d two objects aro 
const i tut e d by a stat i onary fram e structur e and an op e nab le sash structur e. 

33. (canceled) 

34. (canceled) 

35. An apparatus according to claim 12 wherein el ongat e chain compris i ng 
int e rlocking chain l inks (12) with assoc i atod ongagomont moans for uso i n an apparatus 
according to c l a i m 12, charact e r i z e d in that each said chain link (12) has a substant i a ll y 
c i rcular cun/ature on e xter i or s i d e s thereof and, i n unfo l d e d proj e ction, substantially the 
shap o of a parallelogram shape w ith said engagement means comprising a first pair of 
engagement means (43, 44) for connection with at least one of said neighboring chain 
links ti ffin the same turn of the helical winding provided at a first pair of opposite sides 
(28, 29) thereof and a second pair of f ufttw-engagement means (49, 50) for 
engagement with a_corresponding pair of said second pair of engagement means on 
one of said a n-adiacent chain links I mk-in at least one neighboring turn of the helical 
winding provided at a second pair of opposite sides (30, 31) thereof . 

36. An apparatus A cha i n according to claim 35, characterized in that each said 
guide member comprises cha i n link (12) i s i n i ts oxtor i or sid e (32) form e d w i th a track 
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(34) adapted to receive said guide element thr e ad - rib (22) in the winding guide m e ans, 
said track form i ng w i th said f i rst pa i r of opposit e sid e s (28, 29) an angle (v) adapted to 
said pred e torm i nod pitch . 

37. An apparatus A cha i n according to claim 36, characterized in that an interior 
side (33) of each chain link (12) is formed with engagement means (45) for engagement 
with a.the-substantially linear guide rail (20) in the advancing guide means (13) and that 
said exterior side of each chain link (12) is provided with a second guide member (35) 
for introducing the chain links tiBk-(12) into the winding guide m o ans (14) w i th an or i f i c e 
(38) of said track (3^) or i entated towards a first ond (23) of sa i d thread r i b (22), said 
or i fic e op e n i ng i n th e downstr e am s i d e (28) of said f i rst pair of opposit e sid e s w i th 
r e sp e ct to th e dir e ction of advanc e m e nt . 

38. An apparatus A chain according to claim 37, characterized in that each said 
second guide member (35) comprises a second track provided in said exterior side and 
ending in said first pair of opposite sides (28, 29) with i n-track orifices (36,37) d i sp l aced 
i n a d i r e ct i on paral lel to sa i d f i rst pair of s i d e s (28, 29) . 

39. An apparatus A chain according to claim 35, characterized in that a guide 
member (39) is formed in an interior side (33) of each chain link (12), each said guide 
member (39) comprising b e ing d e sign e d as a helical track which on th e i nt e r i or sid e of 
th e h eli ca l winding (16) form e d by th e cha i n l inks forms a numb e r of coh e r e nt h eli ca l 
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tracks (12) with said socond pitch for engagement with i nd i vidua l ones of tho oblique 
teeth (27) of an the-advancinq wheel (26) of said driving device. 

40. An apparatus A cha i n according to claim 37, characterized in that said 
guide rail engagement means (45) comprises one forms part of a third socond pair of 
engagement means (45, 47) of each said chain link, each of said third pair of 
engagement means provided at said first pair of opposite sides (28, 29) of each said 
chain link and bo i ng brought i nto engagem e nt with oppos i to moans on no i ghbor i ng li nks 
i n th e sam e turn (17) by tho winding of tho cha i n l inks, to retain the chain l inks (12) in 
th ei r pos i t i ons i n sa i d w i nd i ng . 

41 . An apparatus A chain according to claim 35, characterized in that the 
first pair of engagement means for each chain link (12) comprises a hook-shaped 
hinge member (44) and a curved track (43) for r e c ei v i ng sa i d h i ng e m e mb e r {AA), 
r e sp e ct i v el y , said curved tracks t faGl^(43) being adapted to receive a_the-hook member 
(55) of said coupling member (18). 

42. An apparatus A chain according to claim 40, characterized in that said 
one of said third s e cond pair of engagement means for each chain link (12) comprises a 
fork member (45) provided at a free edge of a wall portion defining one of said first pair 
of engagement means which comprises a said-curved track (43) , said fork member for 
engagement, on one hand, with said guide rail (20) in the advancing guide means (13) 
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and, on the other hand, with the other one of said third pair of engagement means on 
said neighboring chain link, each said other one of said third pair of engagement means 
comprising a rib member (47) provided in an interior side of the other one of said first 
pair of engagement means which comprises a s aid-hook-shaped hinge member (44), 
said fork and rib members (45, 47) preventing relative mutua l displacement of said 
neighboring chain links in the same turn in the axial direction of the helical winding when 
engaged, each said by e ngag e m e nt w i th a r i b m e mb e r (^7) and a fork m e mb e r (^5), 
rospoct i vo l y, on oach of rospootivo n ei ghbor i ng cha i n links, the hook-shaped hinge 
member (44) being provided, on each side of a respective one of said rib members 
m e mb e r (47), with abutment surfaces (48a, 48b) serving as stops a stop for branches 
(45a) of a respective one of said fork members m e mb e r (45) for retaining said 
neighboring chain links in a predetermined angular position in said turn. 

43. An apparatus A cha i n according to claim 42, characterized in that said 
mutua ll y e ngag i ng fork and rib members (45, 47) are positioned in such a way relative 
to one another that said curved tracks (43) of said e fi-a-chain links ti fik-(12) are brought 
into engagement with said hook-shaped hinge members (44) of said in-chain links 
positioned sid e by s i d e in the same turn and the a -neighboring turn. 

44. An apparatus A cha i n according to claim 35, characterized in that said 
second pair of fui#^engagement means comprises a track (49) in the exterior side 
(32) of each of t he chain links ti ftk-(12) and a rib member (50) along one sid e and th e 
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oth e r, r e sp e ct i v el y, of said second pair of opposite sides (30, 31 ) of each of said chain 
links , said rib members nn e nnb e r (50) being adapted to engage a_the-groove (56) on said 
coupling member (18). 

45. An apparatus A cha i n according to claim 35, characterized in that each 
chain link (12) has a length different from an even fraction of a circle having the radius 
of said helical winding. 



46. An apparatus A cha i n according to claim 45, characterized in that the 
length of each chain link (12) constitutes an odd fraction of said a-circle. 



47. An apparatus according to claim 46, characterized in that the length of 
each chain link (12) constitutes a fifth of a_the-peripheral length of an_the-interior wall 
s i d e of the winding guide m e ans (14), 



48. An apparatus A cha i n according to claim 35, characterized in that the 
chain links (12) are molded from_a plastics material. 



49. An apparatus A chain according to claim 35, characterized in that the 
chain links (12) are made as cast or sintered metal bodies. 
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